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The 9th Sanibel Conference on Mass Spectrometry, 
sponsored by the American Society for Mass Spectrom- 
etry, had Quadrupole Ion Traps as its topic. The confer- 
ence was held at the Sundial Conference Center in 
Sanibel, FL, January 25-28, 1997. This year’s confer- 
ence was organized by Raymond E. March (Trent Uni- 
versity) and Gary L. Glish (University of North Car- 
olina). The conference was fully subscribed with 140 + 
participants. The only thing that superseded the qual- 
ity of the 19 oral and 29 posters presentations was the 
weather. This was some of the best weather experi- 
enced at one of these Sanibel Conferences. 
There were oral presentations on Saturday evening 
after the 6:00 pm registration. This was followed by a 
poster session accompanied with a dessert buffet. Un- 
fortunately, due to travel problems, several Saturday 
evening’s posters did not appear until very late in the 
session. Corporate posters from Galileo Electra-Optics, 
Hatachi Instruments, and NIST were present at all 
three poster sessions. A complete list of the poster 
presentations can be found at the end of this review. 
An oral session was held Sunday morning followed by 
a lunch buffet at noon and a poster session. A second 
oral session was held on Sunday afternoon with a 4:00 
pm adjournment in time for the Super Bowl. Oral 
sessions were also held on Monday and Tuesday 
mornings, with Monday afternoon free, and an oral 
session followed by a poster session with another 
dessert buffet on Monday evening. The organization, 
scheduling, and refreshments provided were outstand- 
ing. 
The opening oral session was presented by Gary 
Glish, filling in for Scott McLucky (Oak Ridge National 
Laboratory). Gary had planned a concluding presenta- 
tion; however, due to a delay in Scott’s arrival, he did 
a good job of forecasting the future of the quadrupole 
ion trap mass spectrometer. 
Many of the presentations and out-of-session dis- 
cussions revolved around the Finnigan LCQ, which 
was introduced last year. This instrument has created 
a love-disapproval situation for some users. Everyone 
is extremely pleased with the instruments’ perfor- 
mance in terms of sensitivity and most MS/MS and 
MS” capabilities; however, there was some disappoint- 
ment about not being able to manipulate the more 
esoteric instrument functions through the software as 
can be done with most triple-quadrupole instruments. 
In his Monday morning presentation, entitled Ap- 
plications of Ion Trap MS to Protein Sequence Analysis and 
Immunology, Don Hunt reported a sensitivity increase 
in the LCQ of a factor of 50 over its current triple- 
quadrupole instruments. In his studies of the peptides 
that are involved with the autoimmune response, he 
has been working with samples produced from 10” 
cells. To give some perspective on the size of these 
samples, he stated that the human body is composed 
of about lOi cells. Another advantage to the LCQ over 
his current triple-quadrupole instruments is the ability 
to form primarily single-charge ions. He is able to get 
complete sequence information from 50 attomoles of 
sample in the LCQ with MS3, whereas this information 
cannot be obtained from 2 femtomoles in MS/MS 
using a triple-quadrupole instrument. Equally impres- 
sive reports were being presented by other investiga- 
tors. 
Addressing the often alluded to deficiency in the 
ability to manipulate the ionization and ion storage 
features of the LCQ, Jae Schwartz (Finnigan Corpora- 
tion), in his Sunday afternoon presentation, Do Space 
Charge Eflects Limit LC Quadrupole Ion Trap Performance, 
opened with a comment from one of the attendees to 
the effect that the LCQ was like a Porsche automobile. 
Jae responded to that with, “Would you want to let a 
highly skilled Porsche driver do work under the hood 
of your Porsche?” Jae went on to show how selection 
of specific ions at total ion levels that would cause 
space charge did allow for getting very good MS/MS 
and MS” results. 
Advances in instrumentation using the quadrupole 
ion trap were reported by Brian Chait (The Rockefeller 
University), Graham Cooks (Purdue University), and 
Chris Enke (University of New Mexico). Brian, in his 
Monday morning presentation, MALDI Ion Trap Mass 
Spectrometers as a Tool for Solving BiologicaI Problems, 
pointed out that the efficiency of ions produced in a 
matrix-assisted laser desorption ionization (MALDI) 
source combined with the MS” capabilities of the ion 
trap allowed for complete sequencing information to 
be obtained from very small samples. When asked 
how he compared this to in-source decay in the MALDI 
time-of-flight instrument, he responded with skepti- 
cism as to whether the control he has been able to get 
by forming a “peptide map” by a MALDI of a digest 
sample followed by MS/MS of the individual peptides 
was possible with post-source decay in a MALDI-TOF. 
He stated that detailed descriptions of this work was 
presented in a series of three papers published in 
Anal. Chem. in 1996 (Qin, J.; Chait, B. T. Anal. Chem. 
1996, 68, 1784, 2102, 2108). 
Graham Cooks continued to report on the progress 
his laboratory has been making in the Fourier trans- 
form detection of ions stored in the quadrupole ion 
trap mass spectrometer in his Tuesday morning pre- 
sentation entitled Fourier ion Trap Mass Spectromety. 
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This work is moving toward an eventual product on 
the part of some manufacturer. FT-ITMS has moved 
from the first reported scientific curiosity to a practical 
working model at this point. 
Chris Enke’s Sunday morning presentation, Seg- 
mented Ring Ion Storage for Rapid High-Eficiency Time- 
of-Flight Muss Analysis, described a mass spectrometer 
that uses an ion trap to form and store ions. By apply- 
ing successively lower voltages to the top end-cap 
electrode and each part of a split-ring electrode with 
the bottom end-cap electro at zero volts, ions are 
“shotgunned” out of the trap into a reflectron time-of- 
flight mass spectrometer using an integrating transit 
recorder. Although still a prototype instrument and 
not necessarily consistent, results of full-range spectra 
for analytes present in the 100 femtogram range in the 
trap, based on split GC injections, were reported. He 
also stated that problems with ion-molecule reactions 
in the trap could be avoided because the resonance 
time in the trap was about 200 ps. This technique 
gives full utilization of the sample for sensitivity and 
rapid spectral acquisition rates for shortened analysis 
times. 
In the Sunday mcming presentation just preceding 
Chris’s talk, Rick Yoast (University of Florida) talked 
about the problems of ion injection (ion Injection: From 
Fundamentals to Biomedical Applications). Rick began by 
showing how it was theoretically not possible to inject 
ions into a quadrupole ion trap and then through a set 
of physical equations; he explained how it is accom- 
plished. 
Other theoretical aspects of ion trap mass spec- 
trometry were presented by Jochen Franzen (Bruker- 
Franzen Analytik GmbH) (Easy Understanding of the 
Complicated Matter Concerning ion Traps, and Some Newer 
Applications Resulting from Better Insight or Understand- 
ing the Trapping of Ions Without Sophisticated Mathemat- 
ics); Greg Wells (Varian CSB) (Tandem Mass Spectrome- 
try in a Quadrupole Zen Trap: Fundamentals and Applica- 
tions); John Todd (University of Kent) (Reactions and 
Energies of 0, in the lon Trap Mass Spectrometer); and 
Ray March (Trent University) (Simulated Resonance Ex- 
citation in a Stretched Ion Trap at Working Points On and 
Away from the q2 Axis). Although John’s and Ray’s 
presentations had been scheduled for late Monday 
morning, they were switched with the presentations by 
Brian Chait and Don Hunt to Monday evening. 
An important aspect of Greg Well’s presentation 
was how the use of Sil-Chrome@ electrodes in the ion 
trap mass spectrometer improved the gas chromate 
graphic performance for polar compounds. In his illus- 
tration of the analysis of cocaine and phenylbutazone 
analyzed using both treated and untreated electrodes, 
the phenylbutazone peak went from a maximum height 
intensity of about 75% of that of the cocaine peak and 
a width at half-peak-height of about 15 scans in an 
untreated trap to 200% peak height and a half-peak- 
height of less than 5 scans in the treated trap. He also 
discussed time-programmed MS/MS of pesticides and 
large-volume injections for the analysis of low concen- 
trations in solutions. 
The presentations by Jennifer Broadbelt (University 
of Texas, Austin) (Studies of Metal Complexution in a 
Quadrupole lon Trap) and Joel Parks (Rowland Institute 
for Science) (Trapped Cluster Ions: Dynamics at Slow 
Rates) were good examples of the physical chemistry 
and physics being done with quadrupole ion trap mass 
spectrometers. 
Jack Henion’s (Cornell University) Qualitative and 
Quantitative LCMS and CEMS Determination Using lon 
Trap Mass Spectrometry (Sunday morning) was an ex- 
cellent overview on uses of the quadrupole ion trap 
mass spectrometer compared to the triple-quadrupole 
instrument for different types of liquid chromatogra- 
phy (LC) and capillary electrophoresis (CE) analyses. 
Although still somewhat new to the operations of the 
LCQ, he drew some excellent comparisons between it 
and the triple-quadrupole mass spectrometer. Informa- 
tion developed in his studies will be very beneficial to 
anyone who has a specific need and wants to deter- 
mine the most appropriate instrument. 
Judy Charles (University of California, Davis) (Ion 
Traps Can be Terrific for Investigating Atmospheric Pho- 
tooxidation Reactions) (Monday morning) gave a good 
overview of the work that had been done in this area 
and showed how the use of a novel chemical ioniza- 
tion (CI) reagent gas, pentafluorobenzyl alcohol, in an 
ion trap mass spectrometer allowed for the identifica- 
tion of a number of previously unidentified carbonyl 
compounds resulting from the photooxidation of iso- 
prene, a model compound in atmospheric photooxida- 
tion experiments. (2, 3, 4, 5, 6-pentafluoro)hydroxy- 
lamine (PFBHA) derivatives were prepared and ana- 
lyzed using this unique CI reagent. She hopes that this 
work can eventually result in a method by which air 
sample can be introduced directly into a quadrupole 
ion trap mass spectrometer and analysis be obtained 
without having to first derivatize the analytes and then 
separate them by gas chromatography. 
On Sunday morning, Colin Creaser (Nottingham 
Trent University) presented Chemoselective Chemical 
Ionization In Analytical Quadrupole lon Trap Mass Spec- 
trometry; this talk was also on the use of novel reagents 
for CI in the ion trap. The use of these novel reagents is 
possible because, unlike beam-type instruments, the 
reagent gas partial is 10-s torr; therefore, liquids that 
have reasonable vapor pressures at room temperature 
can be used as CI reagents. 
Application-orientated presentations were also 
made by Jane Montgomery (Notre-Dame Hospital) 
(Direct Analysis of Volatiles in Blood Samples Using an 
lon Trap Without Causing Hardening of the Arteries) 
(Monday morning) and Valdimir M. Doroshenko (The 
Johns Hopkins University) (Development of the ITMS as 
a High Performance Tandem Instrument for Peptide Se- 
quencing) (Tuesday morning). Jane’s work demon- 
strated the potential of the quadrupole ion trap mass 
spectrometer for direct analyses without having to do 
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prior separation for small molecule volatile com- 
pounds, whereas the work presented by Valdimir 
demonstrated the usefulness of these mass spectrome- 
ters to the analysis and characterization of biopoly- 
mers. 
The concluding presentation was made on Tuesday 
morning by Scott McLuckey, entitled Multiply-charged 
Ion chemistry Research and the Quadrupole lon Trap Mass 
Spectrometer. 
This year’s booklet was an outstanding presentation 
from the office of ASMS. Working with materials of 
varying diversities from the various authors, a very 
professional document was produced. Where notes 
were provided by authors, it was easy to tie them to 
their presentation and make understanding easier. 
The 2nd Sanibel Conference on Mass Spectrometry 
(1990) had as its topic ion Trapping in Mass Spectrome- 
ty. A review of the program for the 2nd Sanibel 
Conference showed that the 19 oral presentations were 
almost equally divided between the Paul (quadrupole) 
and Penning (magnetic) traps. This meeting was held 
before the days of low-cost MS/MS or before anything 
has been done with electrospray LC/MS in the 
quadrupole ion trap. The excitement was truly felt, 
The future of the quadrupole ion trap mass spectrome- 
ter looked exceedingly bright. Now, seven years later, 
the possibilities for future instrument and applications 
developments look even brighter for this unique tech- 
nology. Hopefully, there will be another Sanibel Con- 
ference in 2004 where we will be able to see an even 
greater advancement in this truly outstanding method 
of manipulating ions to learn about molecules. 
The following posters were presented: 
Asymmetric Quadrupole Ion Trap Design for Simultane- 
ous Ejection of Positive and Negative lons Trapped 
from Laser Desorption; Michael L. Alexander and 
Stephan E. Barlow, Pacific Northwest National 
Laboratory 
Boundary Activated Dissociation as a Method to Study 
the Dissociation Patterns of Peptide Ions in a 
Quadrupole lon Trap; Richard W. Vachet and Gary 
L. Glish, University of North Carolina 
An lon Trap Design for Fourier Transform Analysis; 
C. Richard Arkin and D. A. Laude, University of 
Texas at Austin 
Frequency Sweep Quadrupole Ion Trap Mass Spectrome- 
ty; J. A. Mack, M. V. Gorshkov, and J. M. Price, 
Pacific Northwest National Laboratory 
Effect of Non-linear Fields and Phase-locking RF and AC 
Frequencies on an Ejection of Ions in a Quadrupole 
lon Trap Mass Spectrometer; Vladimir M. 
Doroshenko and Robert J. Cotter, The Johns Hop- 
kins University 
The Trapping of Ions injected into a Quadrupole Ion 
Trap: Why and How We Can Do Better; Scott T. 
Quarmby, Richard A. Yost, and John E. I’. Syka, 
University of Florida and Finnigan MAT 
Laser Spectroscopy of Molecular Ions Created and Stored 
in a Quadrupole Ion-Trap; M. W. Blades, Damon 
Robb, and Ken Wright, University of British 
Columbia 
Secondary Ion Mass Spectromety with the Ion Trap; 
A. D. Apelhans, D. A. Dahl, J. E. Olson, J. E. 
Delmore, G. S. Groenewold, J. C. Ingram, Idaho 
National Engineering Laboratory 
Optical Spectroscopy of Ion Populations Stored in a 
Quadrupole lon Trap; George R. Agnes, Simon 
Fraser University 
Enhanced Performance of a Quadrupole Ion Trap 
CC/MS System Under Conditions of Space Charge 
with a Modified Endcap Electrode; Manuel C. 
Ventura and David A. Laude, University of Texas 
at Austin 
lnvestigating the Efiects of Ion Mobility on the Perfor- 
mance of an lon Trap Mass Spectrometer; Lynn 
Anne Gill and R. Graham Cooks, Purdue Univer- 
sity 
Phosphoprotein Sequencing by Quadrupole lon Trap 
MS” Scans; Beth L. Gillece-Castro, Johanna B. 
Warren, and John T. Stults, Genentech, Inc. 
Structural Effect of C-terminal Amino Acid in Collision 
induced Dissociation of Alkali Cationized Peptides; 
Tong Lin and Gary L. Glish, University of North 
Carolina 
Identification of Gel-isolated Proteins Using Capilla y 
LC-MS with Micro-ES1 and an Ion Trap Mass Spec- 
trometer; David Amott and John T. St&s, Genen- 
tech, Inc. 
Protein Conformation and Noncovalent Interactions 
Studied with a Quadrupole lon Trap; Tracie L. 
Williams, Alejandra Rodrigueq, and Richard A. 
Yost, University of Florida 
Dissociation/Fragmentation of DNA: DNA Duplexes is 
Sequence-Dependent; Richard H. Griffey and 
Michael J. Greig, Isis Pharmaceuticals 
Macromolecular Analysis with Laser Desorption Tech- 
niques on an External lon Source Quadrupole lon 
Trap Mass Spectrometer; Ron M. A. Heeren, 
Gerard J. van Rooij, and Jaap J. Boon, FOM- 
Institute for Atomic and Molecular Physics 
lon-Ion and lon-Molecule Reactions for the Analysis of 
Multiply-Charged Peptides and Proteins in the Paul 
Trap; James L. Stephenson, Jr. and Scott A. 
McLuckey, Oak Ridge National Laboratory 
CE-MS Ion Trap Determination of Bisphosphonates in 
Human Urine; Gloria Bach and Jack Henion, Cor- 
nell University 
Characterizing the Metal Binding and Dissociation 
Mechanisms of Alkali Cationized Oligosaccharides; 
Michael R. Asam and Gary L. Glish, University 
of North Carolina at Chapel Hill 
The Case for lon-Molecule Reactions, Elemental Mass 
Spectromety and Quadrupole lon Traps; Gregory 
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C. Eiden, Charles J. Barinaga, and David W. Kop- 
penaal, Pacific Northwest National Laboratory 
Evaluation of Maturing Kenuf (Hybiscus cannabinus) 
using Pyrolysis Mass Spectrometry and Wet Chemi- 
cal Analysis; W. Herbert Morrison, III and Danny 
E. Akin, USDA 
Analysis of Small Molecules by LC/ESl MS/MS Using 
Quadrupole and Benchtop Quadrupole ion Trap Mass 
Spectrometers; Ajai K. Chaudhary, Vinod K. Arora, 
Carlos 0. Gamer, Frank J. Belas, and Ian A. Blair, 
Vanderbilt University Medical Center 
Real-Time Airborne Analyses with an Aircraft-Ready 
Air Concentrator Ion Trap Mass Spectrometer, Jon 
H. Wahl and Bob W. Wright, Pacific Northwest 
National Laboratory 
The Tandem Mass Spectrometric Determination of Poly- 
chlorodibenzo-p-dioxins and Polychlorodibenzofirans 
using Multi-Frequency Irradiation; Maurizio Splen- 
dore, Jeffrey B. Plomley, Roger S. Mercer, and 
Raymond E. March, Trent University and On- 
tario Ministry of the Environment and Energy 
Pulsed rf-Glow Discharge Ion Trap Mass Spectromety 
for the Analysis of Conducting and Non-conducting 
Solids; Ritchie C. Eanes, Douglas C. Duckworth, 
R. Kenneth Marcus, Clemson University 
Developments in ES-ion Trap MS for Trace Analysis; 
Robert D. Voyksner and Heewon Lee, Research 
Triangle Institute 
Collision-Induced Dissociation (CID) Reactions in Some 
Carbamate and Phenylurea Pesticides by Ion-Trap 
MS/MS; Jehuda Yinon and Adam Vincze, Weiz- 
mann Institute of Science 
Comparative El and ion-Trap CID Muss Spectra of 
Iminopyridine Derivatives; Steven M. Schildcrout 
and James A. Reeder, Yongstown State Univer- 
sity 
